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RAT-FLEA SURVEY OF THE PORT OF NORFOLK, VA. 
By H. E. Hassextine, Surgeon, United States Public Health Service 


This report is one of a series of reports of rat-flea survey work 
done by the United States Public Health Service at different United 
States ports for the purpose of obtaining and recording data that 
might be useful in determining the bubonic-plague hazard at such 
ports. 

One of the questions that has perplexed every American sanitarian 
who has been concerned with the prevention of the introduction of 
bubonic plague and the eradication or control of the disease when 
once introduced into the United States is, ‘‘Why have some of our 
largest and busiest seaports escaped infection, while others have be- 
come infected?’ Thirty years ago the same question was being 
asked in reference to yellow fever, and scientific observation and 
research have evolved the correct answer in the case of yellow fever. 

Robertson (1) suggests that the answer to this question lies in a 
seasonal variation, dependent upon climatic conditions, in the rat- 
flea prevalence at different ports; that is, ports having cold winter 
temperatures have a marked diminution of fleas in the cold weather 
and thereby escape plague epizootics. This observation is quite 
analogous to the well-known fact that yellow fever always ceases 
with the onset of freezing weather, though the infection-halting tem- 
perature line ‘is: less sharply marked when plague and its flea host 
are considered than it is in case of yellow fever and its mosquito 
host. 

Since the discovery of the specific cause of plague in 1894, science 
has gradually accumulated evidence which establishes, beyond 
doubt, that plague (bubonic type) is essentially a disease of rodents 
and only accidentally a disease of man; that of all rodents the rat is the 
most prominent international carrier of infection from place to place; 
and that ectoparasites, particularly fleas, are the means by which 
plague is accidentally carried from rat to man. The observations of 
Cragg (2) and Hirst (3) indicate that Xenopsylla cheopis is the 
predominating rat flea in those parts of India that suffer from epidemic 
plague, and that under natural conditions probably only this species 
is a carrier of plague infection. Grubbs (4), under whose direction 
the survey reported herein was begun, while recognizing that plague 


may be transmitted by other species of fleas under exceptional 
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conditions, believes that, from a practical standpoint, Xenopsylia 
cheopis is the only flea that need be considered in the transmission of 
plague from rat to rat under natural conditions, and advocates 
the adoption of the Xenopsylla cheopis index as a measure of infecti- 
bility of any community. He holds that this index should be the 
average number of Xenopsylla cheopis per live rat in the locality under 
consideration. 

At the present time, measures designed to prevent the introduction 
of bubonic plague constitute a large part of the quarantine activities 
of the United States Public Health Service. Mindful of the vast 
amount of expense and inconvenience that resulted from anti-yellow- 
fever measures in the days when our knowledge of the disease was 
limited, we are now seeking ways and means of making our anti- 
plague measures more effective and less expensive. 

To this end, rat-flea surveys are being carried on in various ports 
of the United States to determine the.relative number of each species 
of fleas harbored by-rats in each of such ports and, using these figures 
as an indicator of infectibility or noninfectibility, to ascertain at 
what points there is danger of the spread of bubonic plague, if the 
disease gains entrance. Similar work in various ports of the Western 
Hemisphere is advocated by the Pan American Sanitary Bureau, 
and the work reported herein has been carried on as nearly as possible 
under the conditions laid down by the Committee on Plague of the 


Pan American Sanitary Bureau (5). The data reported herein relate 
to the ports of Norfolk, Va. 


METHODS 


The survey in Norfolk began on March 16, 1927, and terminated 
on March 30, 1928. Live rats were caught in wire cage traps, and 
transported to the laboratory in the traps in which they were origi- 
nally captured. The traps were disturbed as little as possible during 
transportation. In stormy weather they were covered with canvas 
or other suitable material, but the traps were not placed inside sacks 
during transportation to the laboratory. The procedure followed 
was the same as that followed in New York (6), San Juan, Porto 
Rico (7), and other ports, except that the rats were killed by choloro- 
form and immediately combed, instead of being killed by methods 
using mechanical violence and then hung over water. 

A small box with a removable top, in which a small piece of window 
glass was set, was used as a chloroforming chamber. In one end of 
the box a round hole was cut, which could be closed by a sliding 
partition, through which rats could pass from a cage trap; at the other 
end of the box was a piece of gauze saturated with chloroform. The 
interior of the box was at first painted white, but later it was lined 
with white paper, which was renewed when necessary. As soon as & 
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Box for killing rats by chloroform. When in use, the trap and box are placed end to end 
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rat had entered the box, the slide was dropped, and the opening of 
the trap was closed if there was more than one rat in the trap. 
Only one rat was chloroformed at a time. In this box approximately . 
1,500 rats were chloroformed with less than half a dozen escapes. 
As soon as the rat was dead, as observed through the glass window, it 
was removed from the box and a heavy forceps was clamped about 
the neck to prevent resuscitation, following which it was combed for 
fleas on a table covered with white paper. After removal of each 
dead rat, the box was inverted over the paper and rapped sharply 
to.shake out any fleas that might be in the box. The next rat was 
introduced into the box and chloroformed while the first rat was 
being combed. 

The advantages of this method over mechanical violence and 
hanging over water areas follows: (a) The fleas, as well as the rats, 
are killed by chloroform and no fleas escape; (6) all work on the body 
of the rat is completed before putrefaction begins; (c) it was found to 
save time, for in using the hanging-over-water method at the beginning 
of the survey, it was found necessary to comb the rats in order to 
make sure of getting all fleas. 

Fleas and other.ectoparasites were preserved in 80 per cent alcohol 
and examined, without clearing, under the microscope. The para- 
sites were then returned to the 80 per cent alcohol and forwarded to 
the New York Quarantine Station laboratory, where they were 
cleared, mounted, and identified. The identification results reported 
by the New York laboratory are used as the basis of figures given in 
this report. Comparison with the findings of the Norfolk laboratory 
shows that the species of only six of the 4,898 fleas would have been 
reported differently had the Norfolk results been used. Each rat 
was autopsied, but no evidence of plague was found. 

The entire survey was carried on by personnel of the United 
States Quarantine Station, Fort Monroe, Va., the rat laboratory 
being located at the detention division of the station on Craney 
Island. One employee attended the traps, killed and autopsied the 
rats, and collected the parasites under the supervision of the medical 
officer in charge. 

DISTRIBUTION OF RATS 


The total recorded number of trap-days was 18,798, making the 
daily average number of traps 53. This average is based on 355 
trapping days when the regular trapper was on duty. The records 
of number of trap-days on the remaining 25 days, when substitute 
trappers were on duty, were found incomplete, and so they have 
been disregarded. It is not believed that the average number of 
traps per day would be appreciably increased or decreased if the 
records for those 25 days could be used. Three hundred and ninety- 
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nine premises were trapped for one or more days. Rats were captured 
on 197 of these premises. 
The total rat yield for the 380-day period was 1 561 rats, an average 
‘of 8.3 rats per hundred trap-days. Four rats were classified as 
Rattus rattus rattus, and the remaining 1,557 as Rattus norvegicus. 
Of the rats captured, 677 were males and 884 females; of the latter, 
217 were found pregnant, the number of fetuses totaling 1,956, an 
average of approximately 9 fetuses per pregnant female. The largest 
number of fetuses found in any one rat was 14. Table 1 shows the 
distribution of rats by months. 


TaBLeE 1.—Distribution of rats by months 


Young male 
Total male 
Adult female 
Total female 
Young female 
Number of fetuses 
Percentage of rats 
having fleas 


20 | 30 
90 | 97 
70 | 51 
88 | 60 
110 | 74 
58 | 54 
60 | 48 
49 | 55 
40 | 32 
33 | 27 

27 

42 

2 
620 


1 
7 
9 
17 
9 
6 


ro 


561 188 1,946 |... 
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Throughout the survey it was found that the vast majority of the 
premises trapped in Norfolk presented very favorable conditions for 
harborage and propagation of rats. Many buildings antedate the 
use of concrete for structural purposes, and, considering the city as a 
whole, very little rat-proof construction has been done. Some of 
the more recently built structures are relatively rat proof, but these 
are scattered among numerous old buildings that offer excellent rat 
harborage: Food for rats is abundant, particularly in the colored 
residential sections. Many families maintain chickens in the back 
yard, and kitchen garbage is thrown into the chicken yard. Under 
such conditions nothing but a marked rat infestation can be expected. 

The city was divided into four zones as follows: Zone 1, the docks; 
zone 2, the water front, including all premises within two blocks of 
the water front; zone 3, commercial district; zone 4, remainder of the 
city. The line drawn between zones 3 and 4 was necessarily an arbi- 


2 Rattus norvegieus Rattus rattus rattus 
Month i ! 4 
2 
March............| 57 | 16 7 
221 | 63 34 
50 
June. .............] 187 | 57 39 
August_...........} 122 | 51 10 
September......../ 118! 51 10 
October...........| 129 | 32 24 
November........| 83 31 ll 
December.........| 72 | 28 
59 | 19 
january........... 
62 | 13 
March............| 64] 13 
Total. 1 | 10| = 


583 March 15, 1929 


trary one, as certain streets extend commercial activities for con- 
siderable distances into residential sections, while, on the other hand, 
there are many residences, particularly of the poorer class,-within 
the limits of zone 3. One Rattus rattus rattus was captured in each 


zone. 
DISTRIBUTION OF FLEAS 


Table 2 shows the rat and flea catches by zones. 
TaBLeE 2.—Distribution of rats and fleas by zones 


cheopis 


Total number of fleas 
per rat 
per rat 


Total number of 
fleas recovered 


i 
é 


74 
77 


38a 


| Number of X. 


2 

£595 


593 
659} 817/8 
798 | 1, 561 


1, 
2, 
4,2 
9, 
18, 
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= 
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Eight hundred and eighty-three rats (56.6 per cent) harbored fleas, 
and a total of 4,898 fleas was recovered from these rats. Of this 
number of fleas, 3,999 (81.6 per cent) were Xenopsylla cheopis, 864 
(17.7 per cent), Ceratophyllus fasciatus, and the remaining 0.7 per 
cent was made up of other species, chiefly Ctenocephalus canis (or 
felis). 

Considered by zones, the greatest number of fleas per rat was 
found in zone 2 (5.56), followed in order by zone 3 (4.17), zone 4 
(2.34), and zone 1 (1.18). Table 3 shows the rat and flea catch by 
months, and the total flea index and the cheopis and fasciatus indices 
for each month. 

The greatest number of fleas found on one rat was 64. In the 
whole survey female fleas predominated, 2,663 female and 2,235 
male fleas being taken and identified. The disproportion of the 
sexes was most noticeable in Ceratophyllus fasciatus, there being 579 
females and 285 males. Practically the same proportion (19 females 
to 9 males) was fouxd in Cenecephalus canis (or felis), though their 
total number was small. 

For practical purposes the total flea index is the sum of the Xenop- 
sylla cheopis and Ceratophyllus fasciatus indexes, as only 35 fleas 
belonged to other species. As over 80 per cent of the fleas captured 
were Xenopsylla cheopis, the total flea index curve necessarily follows 
closely the Xenopsylla cheopis curve, although, of course, slightly 
higher, Since the Xenopsylla cheopis index is the figure of greatest 


Zone 
g 

300 | 30 | 3,900 | 804 ; 
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interest to sanitarians, this index will be used hereafter in the dis- 
cussions in the report. 

TABLE 3.—Rat and flea catch by months 


Fleas 
Total Total 
flea 
index 
1927 

57 20 1 49 | 0.86 | 0.84 0. 018 

221 67 45 126 2 173 -78| .87 

May 171 100 107 4 292 1.71 | 1.06 63 

1 108 118 647 | 3.46) .63 28 

216 117 660 48 13 3.34] .22 | 3.06 

1 92 | 1,023 9 1,041 | 853) .074) 8.39 

September............. 118 65 369 12 4 385 | 3.26) .102) 3.2 

October 129 100 611 26 1 640 | 4.96) .202|) 474 

November 83 63 322 58 380 | 4.58; .70 3. 88 

mm ber 72 41 129 46 175| .64 1.79 

1928 

January 32 103 32 135| .54 1.75 

February-. 62 41 79 82 161 | 260) 1.32 L277 

ET 1, 561 883 | 3,999 sot | 28 6 1 | 4,898 3.14 . 55 2. 56 


Chart 1 shows average relative humidity of Norfolk for a period of . 
more than 10 years, the average mean temperature and average 
relative humidity for the period of the survey, the number of rats 
caught, and the cheopis and fasciatus indexes for each month of the 
survey. It will be noted that in this survey, as in surveys made else- 
where, the cheopis index curve follows fairly closely that of humidity. 
The humidity curve represents the average of the mean humidity 
figures given for each month by the United States Weather Bureau, 
at Norfolk. Humidity observations are made at 8 a. m., noon, and 
8 p. m., and the mean of daily observations at each of these hours 
during the month is reported. One-third of the sum of these three 
reported mean humidities is represented by the humidity curve in 
Chart 1. When compared with the normal relative humidity for the 
locality, it is found that the humidity was below normal during the 
period of the survey, the departure from normal being greatest in 
January, 1928. In this survey the cheopis index curve has also 
followed the mean temperature curve within reasonable limits. 

Although zone 2 shows the highest cheopis index when entire 
zones are considered, certain areas in zones 3 and 4 show a higher 
index. There was one area in zone 3, consisting of four adjoining 
blocks, that showed over seven Xenopsylla cheopis per rat, over one- 
fourth of the Xenopsylla cheopis captured in the whole survey coming 
from 150 rats caught in this section. One lunch room in this area 
yielded 42 rats which harbored 512 Xenopsylla cheopis, an average of 
12.19 fleas per rat. While it serves no particular purpose to designate 
these foci in a report covering the city as a whole, knowledge of the 
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location of such flea foci may be of value to the health authorities 
in case the port has the misfortune of becoming infected with plague. 
Knowledge of such foci will indicate where antiplague measures 
should be applied first and with the greatest vigor. 

One young opossum (Didelphys virginiana) was captured on June 23, 
1927, in a cage trap set in zone 1. This animal was found to harbor 
19 fleas, all Ceratophyllus fasciatus, which are not included in the nu- 


“Norm. Kel, Rumidity* 
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and number of fleas per rat at Norfolk, Va. 


merical data given in this report. During the period of the survey, 34 
rats were captured on the same premises, and these rats yielded a total 
of 64 fleas (4 Xenopsylla cheopis, 59 Ceratophyllus fasciatus, and 1 
Ctenocephalus canis). 


COMPARISON OF RESULTS WITH OTHER PORTS 


When compared with other ports where similar surveys have been 
made, we find the cheopis index of Norfolk distinctly higher than that 
of Boston or New York, ports that have not been visited by plague, 


n 
oo” | 72: 
n f 
he id mee | 
* 10 years’ 
** Period of survey. 
Cuart 1.—Graphs showing the temperature, average relative humidity, number of rats caught, 
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and which have a lower mean temperature, especially during the 
winter months. The index is considerably lower than that of San 
Juan, Porto Rico, a tropical port which has suffered from plague, 
and slightly lower than that of New Orleans, which also has had plague 
infection and has a mean temperature in the winter months higher 
than that of Norfolk. There is no record of plague ever having been 
present in Norfolk. In view of the number of rats and Xenopsylla 
cheopis fieas in Norfolk in the summer months, June to November, 
one would expect plague to spread if once introduced. The port 
must, therefore, be considered infectible until we have further infor- 
mation as to the exact critical cheopis index above which it may be 
expected that plague would spread. The degree of infestation of 
the rats of Norfolk with Xenopsylla cheopis differs from that of New 
Orleans in one respect: In New Orleans, Xenopsylla cheopis is the 
prevailing flea throughout the year, while in Norfolk it predominates 
during only eight months of the year. Whether this extremely 
marked reduction of the number of Xenopsylla cheopis in the winter 
months has been a factor in preventing the appearance of plague in 
Norfolk can not be stated at the present time. It is in accord with 
Robertson’s (1) observations already referred to. 

It has been observed in this survey that few rats were caught on 
docks that extend out into the harbor and allow ships to tie up on 
each side of the dock. A greater number of rats have been taken on 
docks that use only one side for the mooring of ships, the other side 
communicating in its entirety with the land. This latter style of 
dock is commonly found at river ports, and a few docks of Norfolk 
are of this type. Most of the Norfolk docks at which foreign ships 
tie up are of the long projecting type, and a majority of them are of 
recent construction, having concrete floors and steel or concrete 
warehouses. Whether rats are more likely to get to shore from vessels 
at a dock of the river type than at a projécting pier is a point that has 
received little discussion. The old style dock, built against a bank 
of earth, certainly offers greater advantage to rats in the matter of 
harborage and greater chance of escape to the land in avoiding 
capture than does a long projecting pier. 

Another factor that undoubtedly has had an influence in keeping 
plague out of Norfolk is the character of shipping that comes from 
foreign ports. Norfolk is preeminently a coal port. A large number 
of vessels from foreign ports call for bunker coal only; others take 
coal cargoes. These vessels load at modern steel coal piers that are 
built high in the air. The vessels load quickly and are away from 
the pier in afew hours. A considerable number of vessels from foreign 
ports bring cargoes of fertilizer materiabs, such as nitrates, kainite, 
etc., which is not a cargo that attracts rats. It, therefore, seems 
probable that the character of the shipping entering Norfolk from 
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foreign ports is a factor in lessening the probability of plague infection. 
With the further development of the port to handle other kinds of 
cargoes, the danger of plague importation will increase, and measures 
to meet this increased danger should be invoked. 

These measures should begin with changes of building ordinances 
whereby ratproof construction would be required in the future, 
thereby eliminating rat harborages. This should be supplemented 
by the efforts of every occupant to keep his premises free from rats, 
bearing in mind that continuous vigilance, rather than spasmodic 
“rat drives,” is necessary in keeping down the rat population, 


OTHER ECTOPARASITES ENCOUNTERED 


While searching rats for fleas some other ectoparasites were en- 
countered, the majority being mites or lice. Tables 4 and 5 show the 
number of such parasites collected by months and by zones, 


TaBLxE 4.—Distribution of other parasites by months 


1927 1928 
Lice 
Polyplax spinulosa (Burmeister)_| 7 5} 2} 1] 4] 6] of 1] 
Mites 
97 | 175 | 72 /1,201 | 151 | 262 | 534 | 107} 30] 1/ 8 | 2646 
Laelaps hawaiiensis (Ewi ald 4 4 
Liponyssus baecoti (Hirst) i} 2/6 1} 3) 
Veigaia sp........ 1 1 
Total mites... 98 | 177 | 78 |1, 207 | 156 | 262 | 537 | 108 | 30} 8| 2| 8| 2,671 
TaBLe 5.—Distribution of other parasites by zones 
Mites Lice 
cchidat | await | Veigaia | Polyplax 
nus | ensis | Spinulosa 
1. 39 208 
2. 172 0 
3. 227 13 12 
4. 2, 233 ¢ i 42 
Total 2, 671 20 1 262 


Barring one rat that was heavily infested with Polyplar spinulosa 
(200 lice being estimated on this rat), the number of lice is negligible. 
_ The large number of mites taken from rats in zone 4 is due to heavy 
infestation of the rats caught on one public dump. This dump was 


588 


located on the bank of one of the estuaries of the Elizabeth River, 
the refuse being used to fill marshy ground. The water level rose 
and fell with the tide. A total of 1,208 mites was obtained from 95 
rats caught on this dump, and of this number, 1,083 were recovered 
from 36 rats trapped at this location in July, 1927. Only 12 fleas 
were found on these 95 rats. 
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SUMMARY 


(1) A rat-flea survey conducted in Norfolk, Va., from March 16, 
1927, to March 31, 1928, resulted in the capture of 1,561 rats, from 
which 4,898 fleas were taken. 

(2) Of this number of fleas, 3,999 (81.6 per cent) were Xenopsylla 
cheopis; 864 (17.7 per cent) were Ceratophyllus fasciatus; 28 (0.6 per 
cent) were Ctenocephalus canis (or felis); 6 were Leptopsylla musculi; 
and 1 was Echidnophaga gallinacea. . 

(3) On the basis of the above figures, the rat-flea index for the 
whole period is 3.14, and the Xenopsylla cheopis index is 2.56, the 
Ceratophyllus fasciatus index, 0.55. 

(4) The cheopis index was found highest on the water front (not 
including docks), followed in order by the commercial district, res- 
idential district, and docks. 

(5) Rattus norvegicus was practically the only species of rat encoun- 
tered, all except four being of this species. 

(6) The cheopis index was found to follow fairly closely the seasonal 
variation curve of relative humidity and temperature. 

(7) The high cheopis index in the summer months seems to indicate 
a favorable opportunity for the implantation of plague infection, while 
the marked diminution of fleas during the colder months may be a 
factor in counterbalancing the danger of plague infection of the port. 


CONCLUSIONS 


Upon the basis of the findings of the 12 months included in the 
period of this survey, it is evident that Xenopsylla cheopis is the pre- 
dominant rat flea in Norfolk for eight months of the year. 

The Xenopsylla cheopis index (2.56) of Norfolk seems sufficiently 
high to warrant the sanitary authorities in considering the port as 
probably infectible with plague, and the port should be diligently 
guarded against the introduction of plague, especially during the 
warmer months of the year (June 1 to December 1). It appears that 
conditions in the city are highly favorable for the perpetuation of the 
rat genus and that Norfolk has, at least, the average density of rat 
population that prevails in most cities of the Atlantic seaboard. © 
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ENDEMIC TYPHUS FEVER OF THE SOUTHEASTERN UNITED 
STATES: REACTION OF THE GUINEA PIG' 


By Kennern F. Maxcy, Passed Assistant Surgeon, United States Public Health 
Service 


The susceptibility of the guinea pig to typhus fever was established 
by the early researches of Charles Nicolle and his coworkers in Tunis 
(1912) and by Gavifio and Girard (1912) working in Mexico. Since 
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this discovery most of the laboratory research which has been done 
on this disease has been based upon this readily available species of 
experimental animal. Consequently the manifestations of typhus 
in the guinea pig have been very thoroughly, even minutely, studied 
and described. (Nicolle, 1920; Otto and Papamarku, 1920; Fried- 
berger and Schiff, 1922; da Rocha-Lima, 1919; Wolbach, Todd, and 
Palfrey, 1922; Weil and Breinl, 1923; Doerr and Pick, 1918; Hach, 
1925, and others.) 

In previous papers (Maxcy and Havens, 1923, Maxcy, 1926 (a) 
(b), 1928) attention has been called to a disease which is prevalent in 
the southeastern United States which resembles typhus clinically and 
gives a positive Weil-Felix reaction, but which differs from typhus in 
its relative mildness and certain well-marked epidemiological charac- 
teristics. It seems to be established that the disease with which we 
are here concerned is endemic and_is not louse borne. The question 
arises, then, whether the virus of this disease is identical with that of 
Old World typhus and with that of Mexican typhus (tabardillo), 
diseases which are known to be transmissible by lice. 

The work of Anderson and Goldberger (1912) leaves little doubt as 
to the similarity of the reaction in monkeys inoculated with a strain 
of virus from a New York case of “Brill’s disease” as compared with 
that of monkeys inoculated with Mexican typhus (tabardillo) and 
the cross protection afforded by one virus to the other in this experi- 
mental animal. Moreover the reaction of the guinea pig to this 
strain of Brill’s disease, as reported by Anderson (1914), corresponded 
to that of Old World typhus. 

In spite of this evidence for the identity of the two diseases, 
it was thought possible that minor differences might exist which 
would serve to distinguish them. Moreover, it seemed expedient to 
work with strains which were derived from cases occurring in the 
cities of the southeastern United States where there is less chance of 
the direct importation of the infection from abroad. 

While this work was in progress the very interesting reports of 
Mooser (1928) appeared which, taken together with the brief note of 
Neill in the Public Health Reports of 1918, indicated that guinea pigs 
inoculated with Mexican typhus present differences from those inocu- 
lated with Old World typhus. It was accordingly desirable to know 
with which of these the endemic typhus virus of the southeastern 
United States could be identified. 

This report is a brief review of the information which has been 
obtained up to the present regarding the behavior of the virus of the 
endemic typhus (Brill’s disease) of the United States in guinea ‘pigs 
and a comparison with the known manifestations of the virus of Old 
World typhus and of Mexican typhus (tabardillo) in this species of 
experimental animal. - 
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During the past five years repeated attempts have been made to 
establish a strain from human cases of this endemic typhus in Ala- 
bama, Georgia, North Carolina, and Virginia.' Many of these at- 
tempts were unsuccessful. In a few the result was apparently posi- 
tive; but on account of failure, for one reason or another, to propagate 
the strain, the studies were not sufficiently complete to warrant 
publication. These experiences were none the less valuable in judging 
of the validity of the observations which have since been made. The 
material here presented has been derived from two strains which have 
been carried through a long series of passages and carefully studied. 


ORIGIN OF ENDEMIC STRAINS 


Strain “H” was obtained at Savannah, Ga., in 1926, with the 
collaboration. of Mr. Conrad Kinyoun, city bacteriologist, through 
the courtesy of the attending physician, Dr. Lawrence Lee.? The 
patient (W. C. H.) had a typical and rather severe case of endemic 
typhus fever of two weeks’ duration with a well-marked eruption, 
considerable prostration, and a rather protracted convalescence. 
Serum obtained on the fifteenth day after onset agglutinated Pro- 
teus Xj) in a dilution of 1:320. 

Six cubie centimeters of defibrinated blood obtained from this 
patient on the seventh day of his illness were injected intraperito- 
neally into a Macacus rhesus. This monkey reacted with fever after 
an incubation period of 10 days. By subsequent passages through 
two generations of monkeys * the strain of virus was established in 
guinea pigs. In guinea pigs the strain was maintained by passage 
through 25 generations, involving 219 animals. 

Strain “ Wil” was obtained at Wilmington, N. C., in 1928, with 
the collaboration of Dr. John H. Hamilton and Dr. David Murchison, 
through the courtesy of the attending physician, Doctor Bellamy. 
The patient (Mr. ““B”) had a typical clinical, though rather mild, 
attack of endemic typhus fever. His fever lasted about two weeks 
and the eruption was well developed. Serum obtained on the seventh 
day agglutinated Proteus X,. up to a dilution of 1:160; a later obser- 
vation could not be obtained. 

Two to four cubic centimeters of defibrinated blood obtained from 
this patient on the seventh day of his illness were injected intra- 
peritoneally into each of three guinea pigs. Guinea pig No. 1 showed 


! The author desires to express his deep appreciation to associates and to physicians for their interest 
and assistance in these studies, particularly to Dr. L. C. Havens, director of the Alabama State Labora- 
tories, Mr. Conrad Kinyoun, director of the Savannah Municipal Laboratory, Dr. John H, Hamilton, 
county health officer, and Dr. David Murchison, of Wilmington, N. C., and Dr. Foard McGinnes, director 
of the Virginia State Laboratories. 

* Doctor Lee was the first physician to recognize the clinical syndrome of endemic typhus in Savannah 
and reported a case to the Georgia Medical Society in 1915. 

* The reactions of these monkeys will be described in a subsequent paper. 
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a slight elevation of temperature on the tenth day, and No. 4 on the 
eighth day, but transfers from both remained normal throughout the 
period of observation subsequent to inoculation. On the other hand, 
guinea pig No. 3 showed a marked elevation of temperature on the 
eleventh day, and from this animal a strain was established which 
has been maintained since that time. Over 200 guinea pigs have been 
inoculated with this virus up to the present time. 


CONTROL STRAINS 


During the time that the “H,” or Savannah, strain was being 
studied, there was available in the laboratory for comparison, strain 
“W” of Old World typhus, which was brought from Poland by Dr. 
S. W. Wolbach * in 1921. 

In the summer of 1928 the author obtained from Dr. F. Brienl, in 
Prague, a transfer from a strain of Old World typhus, and transported 
it successfully to the United States. This strain, called “B,’’ is still 
being continued in guinea pigs at the Hygienic Laboratory after pas- 
sage through some 200 animals. 

Through the kindness of Dr. W. B. Wherry, a transfer of the strain 
“Mm” of “tabardillo,’”’ which was obtained from a case in Mexico 
City by Dr. H. Mooser, was received, and this, too, has been passed 
through some 20 generations involving about 100 animals. 

Opportunity has therefore been had to study two strains of Old 
World typhus and one strain of Mexican typhus during the period 
that observations were made on the endemic strains of virus which are 
the subject of this report. As the reaction of the guinea pig to Old 
World typhus has already been fully described by many authors, 
and as Mooser (1928) has recently given a full description of Mexican 
typhus in guinea pigs, it is unnecessary here to detail the behavior 
of these strains. It suffices to say that they conformed satisfactorily 
to the descriptions available in the literature. 


TECHNIQUE 


The guinea-pig stock was purchased from dealers and placed under 
observation for from one to six months before use. Sound male 
animals were selected and isolated in small groups. Temperatures were 
taken each morning at about the same time. So far as possible, 
only those animals were used which showed a normal temperature 
range for at least two weeks preceding inoculation. In this way at- 
tempt was made to eliminate poor stock and natural guinea-pig 
infections. 

A temperature in excess of 39.6° C. was looked upon as abnormal, 
but allowance was made for the transitory elevations of temperature 


“This strain was observed for more than one year, about 400 guinea pigs having been inoculated with it. 
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to which guinea pigs are subject. By the use of large numbers of 
guinea pigs and repetition of experiments, effort has been made to 
avoid the errors arising from interpretation of temperature curves. 

Animals were selected for transfer which had shown a satisfactory 
temperature curve throughout the period of incubation. They were 
etherized and bled from the heart. The heart blood was routinely 
cultured in broth for contaminations or secondary invaders. An 
inspection of the organs was then made for evidence of natural 
guinea-pig disease or of secondary contamination. Blood, brain 
emulsion, and testicular washings were used as a source of virus, and the 
inoculations were made intraperitoneally unless otherwise specified. 

Blood was used in dosage of 1 to 5 c. c. Brain emulsion was 
prepared by grinding in a mortar the whole brain, or sometimes only 
one cortical hemisphere, adding gradually about 20 c. c. of normal 
salt solution. The average weight of a guinea-pig brain is about 3 
grams; 2 ¢. ¢. of the emulsion of whole brain would therefore weigh 
about 0.3 gram. When only one hemisphere was utilized, the weight 
was figured as approximately one-third of the whole brain emulsion. 
The dosage of brain emulsion as expressed is only roughly approxi- 
mate and relative, since the amount of virus in each brain varies 
widely with the individual guinea pig and with the time in the course 
of the infection, as has been shown by Weil and Breinl (1923). 

Testicular washings were prepared by removing one testicle from 
the scrotal sac, without the parietal lamina of the tunica, through the 
peritoneal cavity and suspending it in 10 to 20 c. c. of normal salt 
solution. The testicle was gently agitated, but not crushed, in the 
solution for a few minutes. Dilutions of the resulting suspension 
were then made. 


MANIFESTATIONS OF THE ENDEMIC STRAIN OF VIRUS 


Incubation period.—The temperature charts of guinea pigs which 
had-developed a definite, uncomplicated febrile reaction following 
inoculation with blood or brain virus were analyzed. The average 
length of the period of incubation for 50 guinea pigs inoculated with 
the “H” strain was 6.9 days; for 50 inoculated with the “Wil” 
strain, 7.7 days. The shortest period was four days, occurring only 
three times in the “‘H” strain and twice.in the “Wil” series. The 
longest was 14 days. 

Fever —The onset of the fever was abrupt, and the temperature 
frequently reached its highest level during the first 24 hours. The 
further course was irregular. The fever sometimes subsided in a 
day or two; more often it continued for about a week. The average 
duration, based upon 36 charts of the ““H” strain, was 7.1; in an 
equal number of injections with the “Wil’’ strain it was 6.2. So far, 
has been eneountered in the fever more than 

ays. 
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The characteristics of the temperature curve are brought out in 
the accompanying graphs of guinea pigs inoculated with the “H” 
strain (fig. 1) and with the ‘‘Wil” strain (fig. 2) of endemic typhus. 
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Fic. 1.—Temperature curves of guinea pigs inoculated with the “H” strain of endemic typhus 
virus from Savannah, Ga. 
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Fic. 2.—Temperature curves of guinea pigs inoculated with the “Wil” strain of endemic typhus 
virus from Wilmington, N. C. “ 


For comparison, there are shown in Figure 3 a few temperature 
curves of guinea pigs inoculated with Mexican typhus and with Old 
World typhus. In general, it seems that the temperature curve of 
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endemic typhus conforms with that of the former rather than the 
latter, though the distinction is by no means a sharp one. 

Constitutional reaction.—During the course of the fever the guinea 
pigs did not appear to be particularly ill. Their hair did not ruffle 
up as it does with so many infections. Their appetite and activity 
were reduced but slightly, if at all. 

Some loss of weight was apparent when the fever was of several 
days’ duration. The average gain of five guinea pigs in a period of 
three weeks preceding inoculation was 38 grams. During the 17 
days following inoculation, during which they showed a well-marked 
febrile reaction, they lost an average of 60 grams. During nine days 
thereafter they had regained an average of 25 grams apiece. 


Blood Sec Mm 27 
40}; Mom 33 


(4 from Mm 14 


$2 


end, sivelhing 
Testiewlar lee of 
O45 gm. Mm (7 
Mm 29 \ 
seeing 
Mm 36 
Mm 44 
Solem! 
Fic. 3.—Temperature curves of guinea pigs inoculated with a Mexican (left) and an Old World 
(right) strain of typhus virus 
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The virus unaided did not appear to kill; deaths were rare, and 
when they occurred were generally to be accounted for by the presence 
of some latent natural disease, secondary invader, or contamination. 
Cultures of the heart blood in glucose broth in Smith tubes at the 
time of transfer were sterile except as contaminants or secondary 
invaders were occasionally encountered. 

Presence of the virus in other tissues.—Besides blood, brain, re tunica 
vaginalis, virus was demonstrated in various liver, spleen, 
kidney, and adrenal—of exsanguinated animals. 

Immunity to reinoculation—Animals which had recovered from an 
attack were immune to subsequent inoculation with a later genera- 
tion of the same virus. This immunity lasts for at least a month or 
two. The limit of its duration has not been determined. 
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Involvement of the scrotum and testis—The most striking manifes- 
tation of the endemic virus was uniform involvement of the scrotum 
of the type described by Neil in 1918 in Mexican typhus and more 
recently by Mooser (1928). It was obvious on casual inspection in 
more than 90 per cent of the male animals inoculated. Its presence 
was a more certain indication of successful infection than the temper- 
ature curve. 

About the time of the onset of fever, perhaps a day or two before, 
or one or two days after, involvement of the scrotum became appar- 
ent. The redness was first seen over the proximal part and extended 
distally. Frequently it began on one side and later spread to the 
other. The involvement progressed until, on the second or third day, 
the scrotum became markedly swollen and tense; the skin over it 
was shiny and red. The redness was sometimes diffuse, sometimes 
blotchy. At this stage the testicles could not be readily replaced 
within the peritoneal cavity. As the swelling gradually subsided, 
the testes remained fixed in the scrotal-sac and anderwent apparent 
diminution in size; the redness disappeared, and the skin became 
wrinkled and finally returned to normal. The process never went 
on to a superficial necrosis, such as is seen in Rocky Mountain 
spotted fever. 

Pathology.—Macroscopic post-mortem examination of animals 
killed during the course of the infection was uniformly negative, 
except with regard to the spleen and scrotal sac. 

The spleen was usually normal in appearance. during the early 
stages. If the fever was of long duration and the animal had been 
killed late, the spleen was often slightly enlarged and the Malpighian 
bodies were prominent. Rarely there was a thin fibrinous exudate 
which could be readily stripped off. 

When the guinea pig was killed during the first 24 to 48 hours after 
onset of fever and the scrotal sac opened, the testes appeared swollen 
and the blood vessels supplying them’ engorged. On the second or 
third day a thin layer of exudate was evident. This tended to glue 
together the parietal and visceral tunica, forming easily broken 
adhesions. There were usually found at this time hemorrhages into 
the cremasteric fascia just external to the parietal lamina of the tunica 
vaginalis and beneath the visceral lamina over the testis especially 
near the upper pole at its juncture with the fat body. When the 
involvement was marked, the processus vaginalis became obliterated 
by adhesions and the tunica thickened. The testes diminished in 
size and became atrophic. 

This process has been studied histologically by Dr. R.-D. Lillie and 
will be reported subsequently. 

When smears were made from the surface of the parietal and vis- 
ceral tunica during the early stages of its involvement—that is, 
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Figure 4.—Appearance of scrotum of normal guinea pig 


Figure 5.—Swelling of the scrotum of a guinea pig seven days after inoculation with the “H" 
Strain of endemic typhus from Savannah, Ga. The skin over scrotum is shiny and red. 
This lesion is characteristic of the endemic strains and of Mexican typhus 
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Figure 6.—Cells containing rickettsialike organisms, seen in smears from the tunica of 
uinea pigs Wil (left) and Wil (right) infected with endemic typhus. (Zeiss 


mm., 1.4 N. A. apochrom. immers. X Homal III, 1,200 diameters) 


Figure 7.—Typhus node from the brain of 
guinea pig ‘‘ Wil 125," endemic strain, killed 
15 days after inoculation, on eleventh day of 
fever. (Zeiss 4 mm., 8.95 N. A. apochrom. 
X Homal II1, 600 diameters) 


7 
NG 
| 
] 
5! 
Sie 


597 March 15, 1929 


within 24 to 48 hours after the redness and swelling had appeared— 
the minute intra-cellular organisms which have been described by 
Mooser (1928, 6) were found. The morphology of these organisms 
is shown in the accompanying illustrations. It will be noted that 
they are extremely small as compared with common bacteria. They 
are pleomorphic rods, frequently so short as to be coccoid in character, 
and tend to appear in pairs, end to end as diplobacilli. With Giemsa 
stain they take a purple tinge against the faint blue color of the 
cytoplasm of the cell. The contour of the bacterial body is less 
sharply defined than is usual with ordinary bacteria. It seems to 
consist of two substances, one of which stains faintly, the other 
taking a deep stain, giving the appearance at times of a poorly 
defined polar body. They are Gram negative. 

These organisms are constantly present in the tunica cells of guinea 
pigs infected with the endemic strain of typhus. Cells containing 
them are sometimes so numerous as to appear in almost every high- 
power field, occasionally several infected cells in the same field. 
More frequently it is necessary to search for a few minutes before 
such a cell is found. The organisms appear only in the epithelial 
type of cell which lines the tunica; they are not found in the leucocytes 
or lymphocytes, which are present in large numbers in the exudate. 
Cells which have been invaded become packed, and then tend to 
rupture when the smear is made, so that many organisms become 
strewn about near by. Cultures of material containing these cells 
made on ordinary laboratory media remain sterile. 

It is not intended to discuss the significance of these organisms in 
relation to the etiology of the disease at this time. Morphologically 
they appear to be similar to the organisms which were described by 
Ricketts as present in the blood of patients with Mexican typhus 
and which were later identified by da Rocha Lima, Wolbach, and 
others with the organisms which they observed in the epithelial cells 
of the stomach of lice which had fed upon typhus patients and which 
are now called “rickettsiae.” 

Histological preparations of the brain.—Sections ‘have been made 
from the brains of a large number of guinea pigs infected with the 
endemic strain, with the Mexican strain, and with the Old World 
strains, and examined by Dr. R. D. Lillie.’ It suffices to state that 
nodes of the type described as characteristic of Old World typhus 
have been found rarely and with difficulty in brains from guinea 

pigs infected with the endemic strain and the Mexican strain. They 
are easily demonstrated in the guinea pigs inoculated with Old 
World virus in the same manner and with similar dosage. 


DISCUSSION AND SUMMARY 


Blood from persons sick with the “‘endemic typhus” of southeastern 
United States injected into guinea pigs produces a definite febrile 
illness, with recovery and subsequent immunity to reinoculation, 
The reaction of the guinea pig appears to be identical with that 
produced by Mexican typhus, according to Mooser’s description, 
It differs from that of the Old World typhus (1) in regard to the 
character of the fever curve, (2) in the relative rarity of the so-called 
typhus nodes in the histological preparation of the brain, and (3) 
in the presence of an obvious and well-defined scrotal lesion first 
described by Neill in 1918 in Mexican typhus. 

So far as the differences in the temperature curve and in the relative 
frequency of occurrence of typhus nodes are concerned, these might 
be explained as due to strain variation. In.a study of 13 strains 
obtained from cases in the same general locality in Poland, Hach 
(1925, 6) found one strain in which, in spite of a very outspoken 
febrile reaction, the brain lesions were extremely hard to find. In 
another the temperature elevations were relatively slight, although 
the period of incubation and duration of the fever were essentially the 
same as in other strains. 

On the other hand, the involvement of the scrotum is much more 
striking and extensive than has been observed or described in guinea 
pigs inoculated with Old World typhus. When this obvious involve- 
ment was first encountered in a strain obtained from a case in Mont- 
gomery, Ala., in 1925, it was thought possible that it might be due 
to a secondary or contaminating infection. Since that time the same 
finding has been present in three other strains which have been suc- 
cessively established from cases in Montgomery, Ala., Savannah, Ga., 
and Wilmington, N. C. It was observed by Dr. William Allan in a 
strain from a case in Charlotte, N. C. (personal communication). 
It has been constantly associated with the presence of the virus and 
not with other infections in guinea pigs. It has not been observed 
during the past two years in guinea pigs from the same stock which 
have been inoculated with two strains of Old World typhus, though 
much less extensive histological changes of a similar nature occur. 

These findings have been so consistent that it seems to be estab- 
lished that the obvious involvement of the scrotum and the rarity of 
brain lesions are characteristic of the endemic typhus virus in guinea 
pigs as they are of Mexican virus. The demonstration of rickettsia- 
like organisms in the epithelial -cells of the tunica brings additional 
evidence as to their identity. It appears, therefore, that a North 


"© More recently, Dr. Henry Pinkerton, of the department of pathology, Harvard University seni 
communication), has succeeded in demonstrating these minute intracellular organisms in the scrotal sac 
of guinea pigs infected with European typhus, even though the reaction be scarcely visible macroscopically. 
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American strain of typhus can be recognized and distinguished from 
Old World typhus, though the two be closely related immunologically. 

The conclusion may be drawn that the disease which is endemic in 
our eastern seaports, Wilmington, N. C., Charleston, S. C., Savannah, 
Ga., Jacksonville, Fla., belongs to the typhus group, but is not 
dependent upon importation from across the sea. This disease has a 
common origin with the typhus of Mexico, even though transmission 
be effected by some agent other than that generally recognized for 
this disease, namely the louse. 
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COURT DECISIONS RELATING TO PUBLIC HEALTH 


Act requiring washhouses at certain coal mines held constitutional — 
(Tennessee Supreme Court; Sun Coal Co. v. State, 11 S. W. (2d) 893; 
decided December 8, 1928.) Chapter 24, Laws 1921, required that 
washhouses be provided at coal mines employing 50 or more persons. 
The appellant company, having been found guilty of a misdemeanor 
for failure to comply with the statute, attacked the constitutionality 
of same. It contended that the act was partial in its application, 
creating a class not founded upon any reasonable basis for classifica- 
tion, and arbitrary. With these views the supreme court did not 
agree, holding that the statute in question was constitutional and 
valid. The court said in part: 


* * * It is contended that the legislature was without power to make 
the requirement of operators of coal mines, while not including in its application 
operators of other kinds of mines, foundries, and manufacturing plants. It is 
urged also that the classification is arbitrary, in that the statute is not made to 
apply to coal mines in which less than 50 employees are engaged. 

The statute is clearly an exercise by the legislature of its police power. * * * 

The extent of the industry, the number of employees engaged in coal mining, 
the financial ability of the industry to comply with the regulation, the conditions 
under which such employees are required to work, the general state of health of 
coal miners, the percentage of mortality among coal miners, the effect of coal 
dust upon the health of the miners, are all circumstances which may well be con- 
ceived as influencing the legislature in the enactment of the statute. If, upon 
consideration of these and other aspects of the industry, the legislature deter- 
mined that the regulation was necessary to the preservation of the health of coal 
miners, the courts of the state are without power to review the exercise of legis- 
lative discretion and to say that the regulation was neither necessary nor desirable 
in the interest of the public welfare. Certainly we could not say as a matter of 
judicial knowledge that the same conditions which impelled the legislature to 
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enact the statute exist in equal degree in other mining or manufacturing enter- 
prises. 
* * *  * * * * 

Legislation designed to protect the health of coal miners can not be said to be 
founded upon an arbitrary classification, because it is not extended to other 
industries, in which the legislature may have found that working conditions were 
dissimilar. 

Nor can we say that the failure to make the statute applicable to mines in 
which less than 50 employees are engaged is an arbitrary or unreasonable classi- 
fication. 

As pointed out in the brief of the learned assistant attorney general, even 
though the health of the employees in a smaller mine should be accorded the same 
protection, the expense of compliance with the statute may have been regarded 
by the legislature as too great a burden to be required of the smaller mine, and 
this consideration would furnish a reasonable basis for the classification. * * * 

If the cost of compliance with the statute will increase the cost of mining coal 
in the larger mines, so as to put them at a disadvantage in competition with 
smaller mines not included in the statute, the hardship is one which the legisla- 
ture must be deemed to have weighed in their consideration of the policy involved. 
It is not an argument against the validity of the statute or the power of the 
legislature to enact it. * * * The possible discrimination against the larger 
mines required to comply with the statute is an indirect effect of the statute, 
which can not affect the reasonableness of the classification made for the protec- 
tion of the health of mine employees. 

Keeping of swine and dumping or leaving garbage in town restrained.— 
(Massachusetts Supreme Judicial Court; Inhabitants of Swansea ». 
Pivo, 164 N. E. 390; decided January 5, 1929.) The board of health 
of the town of Swansea adopted the following regulations: 

No person, firm or corporation shall keep or maintain within the limits of the 
town six or more swine over 3 months of age without a permit from the board of 
health. 

No person, firm or corporation shall deposit, dump or leave within the limits 
of the town any swill or garbage without a permit from the board of health and 
in such case in no place other than that fixed by the board and described in such 
permit. * * * 

Thereafter the defendant kept a large number of swine in the town 
without a permit from the board of health and in violation of the 
regulations. The board of health, acting under statutory authority, 
then directed the issuance of an order of prohibition against the 
defendant, having already determined that the keeping of swine and 
the dumping or leaving of garbage by the defendant was dangerous 
to the public health and a nuisance. The defendant failed to obey the 
order and suit was brought by the town to restrain him. A decree, 
entered in favor of the town, was affirmed by the supreme court. 
Points determined by the appellate court are set forth in the quota- 
tions from the opinion which follow: 


The [master’s] report discloses, it was admitted by the plaintiff, that the 
records of the meeting held on July 8, 1927, when the regulations were adopted, 
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and the records of the meeting of November 21, 1927, when the order of prohibi- 
tion was voted, were amended by the clerk of the board of health the latter part 
of November or the first part of December, 1927, and that the amended records 
were signed by the clerk of the board. The master further found that “the 
amended records, * * * in evidence, are a true record of what took place 
at the meetings named.’’ The records as amended plainly show that the regula- 
tions and order of prohibition were duly adopted. The clerk had power to 
amend his original records to conform to the truth. The amendments thus 
made became a part of the record and the whole record is to be considered as 
such, * * * 

The town may maintain a suit in equity to enforce regulations adopted by 
its board of health, under the provisions of G. L. ¢. 111, sections 31, 122, 143; 
* * * As the original records were inaccurate and defective, it was within 
the power and was the duty of the clerk to amend them. It could be shown by 
a member of the board that the amended records were accurate. * * * 

The defendant made an offer to prove that the board of health acted in bad 
faith in issuing the order of prohibition, and offered to show that the acts com- 
plained of did not constitute a nuisance and were not injurious to health. This 
evidence was rightly excluded. The proffered proof was not admissible in these 
proceedings. * * * ; 

“The determination of the board of health is not a merely ministerial act; 
but is quasi judicial, in the sense that it is not to be contested or revised, except 
in the manner provided in the statute. * * *” 

* * * Jt does not appear that any special authorization to continue the 
trade or employment pending this suit was given under G. L. c. 111, sec. 148. 


DEATHS DURING WEEK ENDED MARCH 2, 1929 


Summary of information received by telegraph from industrial insurance companies 
for the week ended March 2, 1929, and corresponding week of 1928. (From 
the Weekly Health Index, March 7, 1929, issued by the Bureau of the Census, 
Department of Commerce) 

mn Week ended Corresponding 

Mar. 2, 1929 week, 1928 

Number of death claims. .............-..-----... 19, 215 15, 679 

Death claims per 1,000 policies in force, annual rate. 13.7 ; 11.6 
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Deaths all causes in certain large cities of the United States during the week 

March 2, 1929, infant mortality, annual death rate, and comparison with 

corresponding week of 1928. (From the Weekly Health Index, March 7, 1929, 
issued by the Bureau of the Census, Depariment of Commerce) 


Week ended Mar. 
2, 1929 


Total (65 cities) 


Cincinnati 
Cleveland 
Columbus... 


BAB 


wt 


~ 


oro 


Erie 
Fall River ¢. 
Flint 


Bek 


1 Annual rate per 1,000 population. 
? Deaths under 1 year per 1,000 births. Cities left blank are not in the registration area for births. 
lor week en 4 
'In the cities for which deaths we shown by color, the colored po’ jon in 1920 constituted the following 
of the total population: Atlanta, 31; Baltimore, 15; Birmingham, 39; Dallas, 15; Fort Worth, 
4; Houston, 25; Indianapolis, 11; Kansas City, Kans., 14; Knoxville, 15; Louisville, 17; Memphis, 38; 
Nashville, 30; New Orleans, 26; Richmond, 32; and Washington, D. C., 25. 


death year == 
rate ty 
1,000 rate 
City corre- Week Corre- week 
Total Death |sponding| ended |sponding| ended 
deaths rate! week, | Mar.2, | week, | Mar. 2, ; 
7 1928 1929 1928 19292 
93 19.1 19.3 6 62 
280 17.6 17.2 27 87 
20.5 13.3 16 M45 
14.5 15.6 17 73 
71 
88 
~ 
41 
113 
109 
Vert. 
Kantet 
Los 
White 


March 15, 1929 604 


Deaths from all causes in certain large cities of the United States during the week 
March 2, 1929, infant mortality, annual death rate, and comparison with 

reine: Py week of 1928. (From the Weekly Health Index, March 7, 1929, 
is b 


y the Bureau of the Census, Department of Commerce) —Continued 


Week ended Mar. 
2, 1929 


Total 
deaths 


s 


ses 


BRSERBE 


= 


Oakland. 
Oklahoma City. 
Omaha 
Paterson 
Philadelphia_ 
Pittsburgh 
Portland, Oreg 
Providence 
Richmond. 
White 


Bae ha 
BEae 


owns. 


BR 
Sr 


* Deaths for week ended Friday. 
5 In the cities for which deaths are shown by color, the colored population in 1920 constituted the following 
ntages of the total population: Atlanta, 31; Baltimore, 15; Birmingham, 39; Dallas, 15; Fort Worth, 
4; Houston, 25; Indianapolis, 11; Kansas City, Kans., 14; Knoxville, 15; Louisville, 17; Memphis, 38; 
Nashville, 30; New Orleans, 26; Richmond, 32; and Washington, D. C., 25. 


death year mor- 
tate per tality 
Ci 1,000 Tate 
spon en spon en 
week, | Mar. 2, week, Mar. 2, 
1928 1929 1928 1929 
188 
— 
ronx Borough. 
Brooklyn 
Manhattan 
Games 
ichmond 
75 
100 
42 
246 
83 
Springfield, Mass. ....................-.-- 6 
65 
235 
Wilmington, 104 
7 


PREVALENCE OF DISEASE 


No health department, State or local, can effectively prevent or control disease without 
knowledge of when, where, and under what conditions cases are occurring 


UNITED STATES 


CURRENT WEEKLY STATE REPORTS 


These reports are preliminary and the figures are subject to change when later returns are received by the 
State health officers 


Reports for Weeks Ended March 2, 1929, and March 8, 1928 


Cases of certain communicable diseases reported oy sdgrent by State health officers 
for weeks ended March 2, 1929, and 8, 1928 


“Cor ooo 


BoS! no 
— 


» 


— 


ofS5 RISKS 


» ic 


~ 


ry? 


ris 882 


Es 


1 Figures for 1929 include de re 
New York City only. 
* Week ended Friday 


M 
Diphtheria | Influenza Measles 
Division and State Week | Week | Week | Week | Week | Week | Week | Week 
Stare, | Mate | Marsa, | Mar.3,| Mar-2,| Mar- | Mar-2,| Mar-3, 
Mar. ar. ar. ar. ar. ar. ar. ar. 
ae” 1928 1929 1928 1929 1928 1929 1928 
New England States: 2 
New Hampshire. ...............-. 1 
Massachusetts... 77 
8 
26 
Middle Atlantic States: 4 
254 
173 
East North Central States: 
15 
West North Central States: 
2B 
South Dakota.................... 3 | 
Nebraska 15 i7 17 
13 17 5 46 
South Atlantic States: 
MarvlanG 26 44 308 61 | 
District of Columbia. :z..........- ll 21 
North Carolina. ................- 42 | 
(605) 
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Cases of certain communicable diseases reported by telegraph by State health officer. 
Jor weeks ended March 2, 1929, and Monch 8, 


East South Central States: 


Alabama... 


lIowa...- 
North Dakota 


South Atlantic States: 
Delaware. 


Ba 


Diphtheria | Influenza Measles Meningococeus 
Division and State Week | Week | Week | Week | Week | Week | Week | Week 
ended | ended | ended | ended | ended | ended | ended | ended 
Mar. 2, | Mar. 3, | Mar. 2,| Mar. 3, | Mar. 2,| Mar. 3,| Mar. Mar. 3, 
1929 1928 1929 1928 1929 1928 1929 1928 
dil 7 136 4 201 3 2 
| ee 17 34 247 136 292 1 0 
West South Central States: 
4 13 609 132 626 1 1 
NS éhnéticcccenctusedneceiie 22 20 77 180 247 9 0 
16 25 235 ll 257 3 2 
49 36 196 75 671 2 2 
Mountain States: 
13 115 3 1 4 
—........... 3 30 8 12 
3 168 2 0 
Washineton. 150 363 15 5 
185 98 2 2 
40 205 22 6 
Poliomyelitis | Scarlet fever Smallpox Typhoid fever 
- Division and State Week | Week | Week | Week | Week | Week | Week | Week 
ended | ended | ended | ended | ended | ended | ended | ended 
Mar. 2,| Mar. 3,| Mar. 2,| Mar.3,| Mar. 2,| Mar. 3,| Mar. 2,) Mar. 3, 
1929 1928 1929 1928 1929 1928 1929 1928 
New England States: 
0 0 2 2 0 0 
Massachusetts. 2 6 332 0 0 4 
0 0 36 0 0 0 
Connecticut?..................... 0 1 74 0 3 0 
Middle Atlantic States: 
0 4 831 0 13 
0 0 282 0 0 1 
Pennsylvania. ................... 1 2 785 0 0 ll 
East North Central States: ‘ 
1 1 423 40 33 
0 0 180 41 126 1 
1 1 393 89 40 2 
0 0 326 44 22 2 
0 0 204 5 33 12 
West North Central States: 
0 0 173 3 4 3 
0 0 105 15 63 0 
EE SE 1 0 109 33 35 7 
ae 0 1 52 8 1 0 
South Dakota.................... 0 0 26 25 0 0 
1 1 134 124 64 2 
0 0 188 60 49 0 
eR 0 2 74 0 0 6 
District of Columbia_............ 0 0 45 0 0 1 
West Virginia._.................. 0 1 51 43 9 10 
North Carolina. ................. 0 1 33 25 119 1 
1 0 ll 1 6 
1 Figures for 1929 include delayed reports. 
5 Week ended Friday. 
* Figures for 1929 are exclusive of Oklahoma City and Tulsa; and for 1928 are exclusive of Tulsa. 
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Cases of certain communicable diseases reported by telegraph by State health officers 
for weeks ended March 2, 1929, and March 3, 1928—Continued 


Division and State 


East South Central States: 
Kentucky 
Tennessee. 
Alabama... 
Mississippi 

West —_ entral States: 


RES. 


SESR 


a 


Pacific States: 
Washington......... 
Oregon 


FSB 

SSS SEBo 
Sato 


Sooo 
COSSSHS woos 
ra 

BS S805 


5 Week ended Friday. 
‘ Figures for 1929 are exclusive of Oklahoma City and Tulsa; and for 1928 are exclusive of Tulsa. 


SUMMARY OF MONTHLY REPORTS FROM STATES 


The following summary of monthly State reports is published weekly and covers only those States from 
which reports are received during the current week: 


Menin- 


Ma- Pel- Ty- 
phoid 
laria sles lagra fever 


Di 
gitis 


December, 1928 


Hawaii Territory___. 
Wyoming 


sake 


Mississippi_——- 


Poliomyelitis | Scarlet fever Smallpox Typhoid fever 
Pe Week | Week | Week | Week | Week | Week | Week | Week 
ended | ended | ended } ended | ended | ended | ended | ended 
Mar. Mar. Mar. Mar. 3,| Mar. Mar. 3, | Mar. 2,| Mar. 3, 
1929 1928 1929 1928 1929 1928 1929 1928 
Mountain States: 
Now 
= 
| Influ- 
State ria | enza 
1 ll 60 26 1 
January, 1929 
California........... 
South Dakota__.._.- 
Washington......... 
Wyoming........... 
February, 1929 
Porto 80] 170] 1,432] 489 4 0 60 
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Conjunctivitis (follicular): 
Hawaii Territory 


Impetigo contagiosa: 


Hawaii Territory. 
y: 


Hawaii Territory. 
Mumps: 
Hawaii Territory. 


Wyoming--. 


Tetanus: 


Hawaii Territory 
Trachoma: 
Hawaii Territory 


Whooping cough: 
Hawaii Territory 


Wyoming-. 


California (amebic) 
California (bacillary) 
Mississippi (amebic) -.................-. 
Mississippi (bacillary) 
Virginia. 
German measles: 
California. 


Colorado. 


Kansas_. 


Montana 


Washington 
Wyoming... 


Granuloma, coccidoidal: 
California 


Hookworm disease: 
Mississippi 
Virginia 

Impetigo contagiosa: 
Colorado 
Oregon 
Washington . 

Jaundice (epidemic): 
California 


od BESue 


Paratyphoid fever: 


Arkansas. 


~ California......- 


Undulant fever: 
California 


Vincent’s angina: 
California. 


Kansas 


Whooping cough: 
Arkansas 


California 


Colorado. 


Idaho_ 


Indiana_ 


Kansas_ 


Mississippi. 


Montana 


Oregon 
South Dakota. 
Virginia 
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December, 1928 January, 1929—Continued 
Chicken pux: Cases | Mumps: Cases 
4 | Ophthalmia neonatorum: 
Chicken pox: Puerperal septicemia: 
California_.....................--.-----. 1,462 | Rabies in animals: 
Mississippi_..................-....-..... 881 | Rabies in man: > 
Dysentery: Septic sore throat: ; 
Tetanus: 
5 
Trachoma: 
6 
Lethargic encephalitis: 
. 


January, 1929—Continued 


Whooping cough—Continued. 
Washington 
Wyoming... 


February, 1929 


Porto Rico: 
Colibacillosis 
Dysentery. 
Filariasis. 


GENERAL CURRENT SUMMARY AND WEEKLY REPORTS FROM CITIES 


The 97 cities reporting cases used in the following table are situated 
in all parts of the country and have an estimated aggregate population 
of more than 31,490,000. The estimated population of the 90 cities 
reporting deaths is more than 29,920,000. The estimated expectancy 
is based on the experience of the last nine years, excluding epidemics. 


Weeks ended February 23, 1929, and February 25, 1928 


Influenza and pneumonia ~ 
90 cities 


609 March 15, 1929 
February, 1929—Continued 
Cases | Porto Rico—Continued. Cases 
Ophthalmia neonatorum. ............... 3 
Estimated 
1929 1928 expectancy 
Cases reported 
Diphtheria: 
Measles: 
Meningococcus meningitis: : 
Poliomyelitis: 
Scarlet fever: ' 
Smallpox: 
Typhoid fever: 
OF 26 32 32 
Deaths reported 
mallpox: 
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City reports for week ended February 23, 1929 


The “estimated expectancy” given for diphtheria, poliomyelitis, scarlet fever, smallpox, and typhoid 
fever is the result of an attempt to ascertain from previous occurrence the number of cases of the disease 
under consideration that may be expected to occur during a certain week in the absence of epidemics. It 
is based on reports to the Public Health Service during the past nine years. It is in most instances the 
median number of cases reported in the corresponding weeks of the preceding years. When the reports 
include several epidemics, or when for other reasons the median is unsatisfactory, the epidemic periods 
are excluded and the estimated expectancy is the mean number of cases reported for the week during non- 
epidemic years, 

Ifthe reports have not been received for the full nine years, data are used for 4s many years as possible, 
but no year earlier than 1920 is included. In obtaining the estimated expectancy the figures are smoothed 
when necessary to avoid abrupt deviation from the usual trend. For some of the diseases given in the 
table the available data were not sufficient to make it practicable to compute the estimated expectancy. 


Mumps, 


estimated 


cases 
re- 
Ported 


NEW ENGLAND 


ooo 


© o 
eSeea co coo 


0 
0 
0 
0 
0 
23 
0 
3 
1 


Woreester: 


Seco = 


one 


S85 
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- 


SEES 
couS wae 


who asks 


Fort 


CR SB 


«8 

cf 

wom 

of 
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March 15, 1929 | 
Diphtheria Influenza 
Chick- 
city es esti- | Cases | Cases | Deaths . 
ported mated re- re- Te- 
expect-| ported | ported | ported 
= 
Maine: 
Portland ........... 78, 600 
New Hampshire: 
Concord...........- 
Manchester 700 
Vermont: 
Massachusetts: 
799, 200 17 33 
~ Fall River_......... 134, 300 4 3 
149, 800 10 1 
197, 600 2 3 
Providence.........| 286,300 0 14 
Connecticut: 
Bridgeport ........- 0 0 26 
Hartford_........... 172, 300 15 1 4 
New Haven-.-.....- 187, 900 16 1 13 
New York: 
New York.......... 
Rochester_.......... 
Syracuse...........- 
New Jersey: 
Camden............ 
Pennsylvania: 
Phiiadelphia__.....- 
Ohio: 
Cincinnati.......... 413, 700 
Cleveland..........| 1,010,300 
Columbus_______ 
Ind 
105, 300 
Indianapolis........ 382, 100 
Terre 73,800 
‘erre Haute........ 
Mllinois: 
Chicago............| 3,157,400 
Springfield __....... 67, 200 
1 No estimate of population made. 
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City reports for week ended February 23, 1929—Continued 


Influenza 


Deaths 
re- 


EAST NORTH CENTRAL—) 
continued 


mele 
wad 
5.8 
ance aod 


gst 


Sioux City. ........ 
Waterloo 


chon 


e SB ca BER £3. 


oo soc of 


1 
3 
1 
0 
7 
1 
50 
0 
0 
0 
0 
4 
1 
3 


com ceo coco Sa cum 


WOM HOW CHS HOO HO wo 


cow See we 


Diphtheria | 
Chick- Mumps Pneu- 
Po Dien pox, monia, 
ision, State : *| Cases, cases 
city cases | esti- | Cases | Cases re- 
estimated | .| mated| re- re- ported | ported 
Ported expect-| ported | ported | ported 
ancy 
ichigan: 
1, 378, 900 
Grand Rapids_..... 164, 200 
Wisconsin: 
Kenosha........-... 56, 500 
Milwaukee........-. 544, 200 
74, 400 
Superior............ 
innesota: 
116, 800 
Minneapolis. 455, 900 
‘owa: 
Missouri: 
thon} 
North Dakota: 

akota: 

Aberdeen_.......... 
222, 800 0 2 7 
Kansas: 
62, 800 1 4 0 1 
99, 300 0 0 5 6 
SOUTH ATLANTIC 
Delaware: = 
Wilmington. ....... 128, 500 
e 
altimore__......... 830, 400 
Frederick........... 
District of Columbia: 
Washington........ 552, 000 15 
bing, 38, 600 1 
yne 
184, 200 17 
194, 400 lL. 
Roanoke............ 64, 600 | 2 
West Virginia: 
Charleston........._ 55, 200 
North Carolina: | 
/ inston- 
South Carolina: 
Charleston. ........ 75, 900 
50, 600 
Georgia: 
255, 100 
Brunswick......... () 
Florida: 
‘No estimate of population made. ; 
35326°—29-—_-3 
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City reports for week ended February 23, 1929—Continued 


Division, State, and 
city 


Chick- 
en pox, 
cases 


Mumps, 


cases 
re- 
ported 


New Mexico: 


ortland........... 

California: 

Los Angeles. ....... 

San Francisco. ..... 


co 


onorr 


1 
5 
0 
0 
2 
4 
18 
0 
34 
0 


“oO, 


WO 


oe» ow o BREo 


wert wS 


os OO 


on 


1 No estimate of population made. 


|| 
Mea- Pneu- 
Po ion | 
ma’ Te- re- Te- 
ported | expect-| ported | ported | ported | Ported Ported 
ancy 
EAST SOUTH CENTRAL 
Kentucky: 
Covington.........- 59, 000 1 0 0 0 2 
‘Tennessee: 
Memphis.........-- 190, 200 4 4 ae 5 0 1 6 
Nashyille__........-. 139, 600 0 1 4 0 0 8 
Alabama: 
Birmingham. .....- 222, 400 2 2 2 50 2 0 7 5 
Mobile... .........- 69, 600 0 1 1 7 0 0 0 0 
WEST SOUTH CENTRAL , 
Arkansas: 3 
Little Rock-.......- 200 1 1 1 
Louisiana: 
New Orleans. .....- 429, 400 22 32 19 0 22 
81, 300 0 1 3 
170, 500 2 1 
217, 800 15 5 9 0 10 
Fort Worth....-..- 170, 600 18 6 3 0 5 
Galveston. -........- 50, 600 0 0 1 
San Antonio_......- 218, 100 5 0 
‘ MOUNTAIN 
Montana: 
Great Falls_.......- 1 
Missoula... ......... 1 0 2 
Idaho: 
Colorado: 
294, 200 3 24 
Albuquerque..... () 0 2 
alt Lake City 138, 000 1 
Nevada: 
PACIFIC 
Washington: 
‘acoma.........-- 110, 500 8 0 3 
Oregon: 
12 6 3 13 
2 0 0 
() 70 66 7 a» 
75, 700 12 6 2 3 
585, 300 “4 14 3 6 
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City reports for week ended February 23, 1929—Continued 


Whoop- 
ing 


cough, 
cases 
re- 


ported 


Springfield 
Worcester 
Rhode Island: 
Pawtu 
Providence .... 


New Haven... 


MIDDLE ATLANTIC 


Trenton 
Pennsylvania: 

Philadelphia__. 


Toledo. ....... 
ort Wayne... 
Indianapolis... 
South Bend... 


mo Bro rss os SESS 


oowB owo 


eeSo SEE SB see 


ROSS w ow So 


KOS 


. 


woB conc on 


“Sco oc S&S 


coor SO 


w coo » 
eee 


coorr 


coro ooo 


288 2 


35 
58 
17 
30 

7 
23 

1 


|| 
Scarlet fever | Smallpox Typhoid fever 
ou Deaths, 
ivision, State, | Cases, Cases sis, | Cases, | 
and city esti- | Cases; esti- Deaths} deaths} esti- | Cases | Deaths 
mated; re- | mated re- re- | mated) re- re- 
ported expect- ported | portedjexpect-| ported ported | 
ancy ancy ancy 
NEW ENGLAND 
Maine: 
Portland _.-.... 3 0 0 0 0 
New Hampshire: 
rs Concord_...... 1 0 0 0 0 
Manchester.... 3 0 0 0 0 
Nashua.......-. 1 0 0 0 0 
Vermont: 
Batt....cocendiy 1 0 0 0 0 
Massashusetts: 
Boston. ..-....- 83 0 0 0 0 
Fall River_.... 4 0 0 0 0 
10 0 0 0 0 
10 0 0 0 0 
12 13 0 0 0 3 2 0 
Connecticut: 
Bridgeport -... 13 7 0 0 0 1 0 0 
Hartford....... 6 4 0 0 0 2 0 0 
P| ll 5 0 0 0 1 0 0 
New York: 
Buffalo. _...... 0 0 0 149 
New York-...- 0 0 0 1, 604 
Rochester ... 0 0 0 89 
Syracuse --.... 0 0 0 61 
New Jersey: 
Camden....... } 0 0 0 31 
a | 0 0 0 142 
0 0 0 43 
0 0 0 556 
6 0 0 212 
0 0 0 2 
Scranton 0 0 0 
EAST NORTH CEN- 
TRAL 
Ohio: 
Cincinnati_.... 20 164 
Cleveland 0 7% 250 
Columbus..... 0 7 95 
0 75 78 
| 0 i 36 
0 31 lll 
Terre Haute 2 
erre Haute... 
Illinois: 
Chicago. ...... 0 23 766 
Springfield... 0 1 31 
Michigan: 
Detroit........ 79 347 : 
rand Rapids. 0 - 16 36 
Wisconsin: 
Kenosha___.... 0 
Milwaukee__.. 0 77 100 
0 8 12 
Superior....... 0 0 ll 
WEST NORTH CEN- 
TRAL 
Minnesota: 
St. Peat 3) 23 2 0 0 2 0 i 0 33 51 


41 
1 
2 


TRAL—continued 


WEST NORTH CEN- 


Kansas Cit 


‘Grand Forks.. 


South Dakota: 


Aberdeen...... 


Nebraska: 


Fargo.......... 


ington. 


Maryland: 


Wilmi 


SOUTH ATLANTIC 


Delaware: 


Baltimore 


Frederick 


Cumberland... 
District of Colum- 


ynehburg.... 


Norfolk 


Roanoke....... 


Richmond..... 
West Virginia: 


Greenville __... 
Miami......... 


Charleston... 
Charleston..... 
Columbia_..... 
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Scat fever 
culo- ing 
Division, State, | Cases, Cases, sis, | Cases, cough, |Deaths, 
and city esti- | Cases| esti- | Cases | Deaths| deaths} esti- | Cases | Deaths! cases 
mated; re- | mated) re- re- re- | mated! re- re- Te- 
Iowa: 
Des Moines. 6 29 2 0 0 4 
— va “| 2 3 4 0 5 0 0 0 6 123 
St. Joseph..... 3 2 0 0 0 0 0 0 0 2 27 
St. Louis...... 45 21 3 1 0 7 1 2 0 44 274 
North Dakota: 
- 2 1 0 0 0 2 0; 0 0 4 16 
3) .-3 0 0 0 5 
5 3 5 1 0 3 0 0 0 2 68 
Kansas: 
wo 2 1 0 0 0 0 0 0 0 2 14 
Wichita....... 4 19 1 2 0 0 0 0 0 2 42 
ee 4 2 0 0 0 0 0 0 0 0 4 
26 0 0 0 17 1 0 0 88 263 
2 0 0 0 2 0 0 0 0 9 
0 0 0 0 0 0 0 0 0 2 
bia: 
Washington... 27 25 1 0 0 17 1 0 0 36 161 
0 1 0 0 0 1 0 0 o| 19 
citi 3 2 0 0 0 5 0 0 0 _) Te 
4 4 0 0 0 3 0 0 0 2 8l 
1 1 0. 0 0 0 0 0 0 0 25 
1 1 1 0 0 2 0 0 0 5 25 
2 1 0 0 0 1 0 0 0 0 21 
Nor 
1 1 0 0 0 0 0 0 0 0 25 
0 0 0 0 0 1 0 0 0 0 ll 
1 2 1 0 0 3 0 0 0 7 2 
8o0u 
0 0 0 0 0 2 0 0 0 0 37 
0 1 0 0 0 0 0 0 0 3 “ 
. 0 1 0 0 0 1 0 0 0 6 2 
Geo 
5 10 4 2 0 & 0 0 0 ll 89 
0 0 0 0 0 0 0 0 0 0 4 
1 0 0 0 0 3 0 0 0 g 2 
1 0 0 0 0 0 0 2 0 1 32 
Tampa........ 1 0 0 0 0 1 0 2 0 7 B 
EAST SOUTH 
CENTRAL 
Kentucky: 
Covington..... 2 8 0 0 0 0 0 0 0 0 23 
Tennessee: 
Memphis...... 6 12 2 0 0 4 1 0 0 1 63 
Nashville.__... 4 3 1 0 0 3 0 1 a) 0 42 
Alabama: 
Birmingham... 2 4 6 0 0 4 0 0 0 2 a 
Mobile... ...... 1 0 0 0 0 2 1 0 0 0 18 
Montgomery... 0 0 0 0 0 
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City reports for week ended February 23, 1929—Continued 


aver Typhoid fever 


Cases, 
esti- | Cases 
mated) re- 
-| ported 


ancy 


SCO 


KO 
CO 


m wS 
mmo 


New Mexico: 
Albuquerque._ 


tah: 
Salt Lake City_ 
evada: 


OSS 
8 com come 


Bima wo 
BBS oS wee 
ooo 
cow oso 
Se® co wok 


sb 


42 
174 


Poliomyelitis (infantile 


Division, State, and city 


NEW ENGLAND 


New Hampshire: 

anchester_....... petal 

Massachusetts: 
Boston 


MIDDLE ATLANTIC 


-ing 
Division, State, Cases, sis, | cases, cough, ~ ad 
and city esti- | Cases | Deaths| deaths) esti- | Cases | Deaths; cases causes 
| mated} re- | re- | re- | mated] re- | re- re- 
expect-| ported! ported | ported expect-| ported) ported | ported 
mz ancy ancy 
WEST SOUTH 
CENTRAL 
Arkansas: 
Little Rock... 0 0 
Louisiana: 
New Orleans... 1 0 0 199 
Shreveport - _.. 1 0 0 26 
Oklahoma: 
Texas: 
pS 0 0 1 61 
Fort Worth. 0 0 1 35 
Galveston. .... 0 0 0 25 
Houston_...... 0 0 0 65 
San Antonio... 0 0 0 87 
Montana: 
Billings__...... 4 
Great Falls__.. ll 
Helena. ll 
Missoula. ..... 
Idaho: 
Boise.......... 7 
Colorado: 
Denver_....... 86 
Pueblo. ....... 12 
16 
38 
Ni 
3 
Washington: 
Spokane_...... 
Tacoma....... 2% 
Oregon: 
Portland ...... | 101 
Salem_........ 2 
California: 
Los Angeles... 311 
Sacramento-_._. 
San Francisco. 
Cones, 
es - 
Cases | Deaths| Cases | Deaths} Cases | Deaths| mated | Cases | Deaths 
expect- 
ancy 
1 2 0 0 0 0 0 0 0 
New York: : 
Rochester. .............. 0 0 0 0 0 0 0 0 1 
REE: RTS 1 0 0 0 0 0 0 0 0 


mated | Cases | Deaths 


Poliomyelitis (infantile 
paralysis) 
expect 
ancy 


Cases, 
esti- 


Pellagra 


6 


war 


Pennsylvania: 


— 
North Carolina: 


ontgomery ............ 


b 


SOUTH ATLANTIC 


Virginia: 


Riehm 


Sioux Cit 
Kansas Cit 


Missourt: 


Philadelphia_............ 


Columbus 
Wilmi 


Georgia: 


§ 


New Orleams............ 
Galveston ............-.-] 
Houston 


Tulsa 


Texas: 


WEST SOUTH CENTRAL 


Louisiana: 


Memphis...............- 
Alabama: 


EAST SOUTH CENTRAL 


Savannah 
Florida: 


Birmi 


M 


March 15, 1929 
New Jerse 
Ne 


1c—con. 
1 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 1 0 
1 1 1 0 0 0 0 0 0 

EAST NORTH CENTRAL 

Ohio: 
Cincinnati_............-- 1 0 0 0 0 0 0 0 0 
2 1 0 0 0; 0 0 0 
2 2 0 0 0 0 0 0 0 
1 0 ol* o 0 0 0 0 0 
0 2 0 0 0 0 0 0 0 
15 3 0 0 0 0 0 1 1 
18 9 0 1 0 0 0 0 0 
0 2 0 0 0 0 0 0 0 
4 2 0 0 0 0 0 0 0 
1 0 0 0 0 0 0 0 0 
1 0 0 0 0 0 0 0 0 
1 0 0 0 0 0 0 0 0 
| 4 0 0 0 0 0 0 0 
1 1 0 0 0 0 0 0 
0 1 0 0 0 0 0 0 0 
0 0 0 1} ~ 6 0 0 1 0 
0 0 0 0 0 I 0 0 0 
0 1 0 0 0 0 0 0 0 
0 0 0 0 0 I 0 0 0 
. 0 0 0 0 0 1 0 0 0 
1 1 0 0 0 2 0 0 0 
0 0 0 0 1 1 0 0 0 
0 0 1 0 0 0 0 0 0 
1 0 0 0 0 0 0 0 0 
0 0 0 0 0 
0 1 0 0 1 1 0 1 1 
0 0 0 0 1 0 0 0 0 
o| o 0 0 0 -o i 
Ok! 

1 0 0 0 0 0 0 0 0 
0 0 0 0 1 1 0 0 0 
0 1 0 0 0 0 0 0 0 
0 0 0 0 0 1 0 
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City reports for week ended February 23, 1929—Continued 


Men Let Poliomyelitis (infantile 
meningitis encephalitis Pellagra paralysis) 
Division, State, and city Cm, 
Cases | Deaths} Cases | Deaths} Cases | Deaths = Cases | Deaths 
expect- 
ancy 
MOUNTAIN 
Montana: 
0 0 0 1 0 0 0 0 0 
Colorado: 
1 2 0 0 0 0 0 0 0 
Pastis 0 0 0 0 0 0 0 1 0 
Utah: 
Galt 6 5 0 0 0 0 0 0 0 
Nevada: 
1 0 0 0 0 0 0 0 0 
PACIFIC 
Washington: 
i en 1 0 0 0 0 0 0 0 0 
California: 
Los Angeles. ...........- 3 1 1 0 0 0 0 0 0 
Sacramento.............. 2 1 0 0 0 0 0 1 0 
San Francisco.........../ 2 2 1 0 0 0 0 0 0 


The following table gives the rates per 100,000 population for 98 
cities for the 5-week period ended February 23, 1929, compared with 
those for a like period ended February 25, 1928. The population 
figures used in computing the rates are approximate estimates, author- 
itative figures for many of the cities not being available. The 98 
cities reporting cases had estimated aggregate populations of more 
than 31,000,000. The 91 cities reporting deaths had nearly 30,000,000 
estimated population. The number of cities included in each group 
and the estimated aggregate populations are shown in a separate 
table below. 


Summary of roy A reports from cities, January 20 to February 23, 1929—-Annual 


wie Dis gs 100,000 population compared with rates for the corresponding 
0 
DIPHTHERIA CASE RATES 
Week ended— 
Jan. | Jan. || Feb. | Feb. || Feb. | Feb. || Feb. | Feb. || Feb. | Feb. 
2, 9, ll, 16, 18, 23, 
1929 | 1928 || 1920 | 1928 ||-1920 | 1928 || 1929 | 1928 || 1920 | 1928 
98 cities...............| 110] 170 | 2122] 2118 17 
England 201; 118! 136 172 3115 138 
Middle Atlantic............| 136 133 | 279 141} 231 235 
East North 122; 186|| 106; 145|) 2114] 106 169 
West North 131 113} 100] 150/ 125]) 131 125 
South Atlantic... 7| 149! #107| 180 67; 121, 155 67 168 
East South Central_......__ 136 84 68 77 81 63 1 63 68 35 
West South 119| 166 #130] 182 191 
124 70| 1068 44 | 186 “4 71 
acific 161 67 70| 133 80 110 


cases in this table are rates timated as of July 1950 ond and not the number of 


1929 and 
Pawtucket, a -» not included. 
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Summary of ee reports from cities, January 20 to eyo 23, 1929—Annual 
vain or 100,000 population compared with rates for the corresponding period 


192 tinued 
of Contin MEASLES CASE RATES 


Week ended— 


Feb. | Feb. 


96 cities. 


| & 


New England 

Middle Atlantic... _...-... 
East North Central 

West North Central. ....... 
South 
East South Central . 

West South Central. 


|= 
rep 
| 
2223 


8883 | 3 


East North Central. 
West North Central. 
South Atlan 


3 


8 
hes 


~ 


Mountain 
Pacific. 


TYPHOID FEVER CASE RATES 


West North Central_........ 
South Atlantic 

East South Central__....... 
West South Central_......../ 
Mountain. 


sobmehbwan 


| 
momcwe | 
| 


3 Fort Wayne, Ind., not included, 


Jan. | Jan. || Feb. | Feb. Feb. | Feb. || Feb. | Feb. 
26, 28, 2, 4, 9, ll, 16, 18, 23, 25, 
1929 | I 1929 | 1928 1929 | 1928 1929 | 1928 1929 | 1928 
| 275 
672 
86 
380 417 | 
627 769 
84 | 1, 103 
27) 1, 7 
36 36 
77 102 
Se SCARLET FEVER CASE RATES 
New England...............| 319| 372/| 305/ 359// 308/| 432 $285 | 
Middle Atlantic... ._........ 217 269 190 296 186 334 
Pi 274 306 248 311 291 
picid 114 191 131 201 | 146 224 
East South Central.........)| 21 112 156 70 244 77 
West South Central......... 108 130 150 134 241 101 
Mountain... -...............| 104] 301 61; 113| 540 
297 362 217 + 314 192 
SMALLPOX CASE RATES 
New England..............- 0 0 0 
Middle Atlantic. ........... 0 0 0 
East North Central_........ 8 12 14 
West North Central... ...... 2 121 110 
South Atlantic.............. 7 15 23 
East South Central 14 23 21 
West South Central_........ 47 20 16 
| 
New 
East North Central......... 
‘ 
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Summary of weekly reports from cities, January 20 to February 23, 1929—-Annual 
rates per 100,000 population compared wiih rates for the corresponding period 


of 1928—Continued 
INFLUENZA DEATH RATES 


New England........... 
Middle Atlantic 

East North Central 

West North Central. -.-...... 
South Atlantic.............. 
East South Central 

West South Central 
Mountain 
Pacific... 


3 


189 
East South Central 355 
Wes South Central 308 


157 
128 


2 Fort Wayne, Ind., not included. 


Number of cities included in summary of weekly reporis, and aggregate population 
of cities of each group, approximated as of July 1, 1929 and 1928, respectively 


Number | N 
of cities 


reporting 
cases 


Total. 


New England... 
Middle Atlantic. 

East Nerth Central............... 
West North tral 


| 
8 


tral 
West South Central 


Mountain 


Pacific. 


| B 


Jan. Jan. Feb. | Feb. || Feb. | Feb. || Feb. Feb | Fe. Feb. 
1929 | 1998 1389 1038 1900 10 | 1 | 
Ql 85] wi ss 
206 1438 
16 s2| 14 58 
70| 12) 48] 18 
69; 15 sv7| 15 51 
w2/ ull 24 92 
615; 100] 206| 100) 126 
70| 80 35| 73 
46; 34 43 
PNEUMONIA DEATH RATES 
New 468| 120|| 290] 140 || 905| a70|| 147 
Middle Atlantie............| 454 183 178 201 254 196 192 156 
121 || 170 129 | 133| 114|| 2185| 137), 156 
147 |} 73) 186| 159), 207) 107 
214 || 268 207 | 230|| 243 21g 238 231 
169 || 222) 163| 155| 222 
|| 199| 212) 204 || 200| 275 
177) 148| 904 235) 151 || 168) 228) 298 
Pacific. 145 || 118] 134| 1821) 128| 134] 
Pawtucket, R. not included. 
A population Aggregate population 
reporting cities reporting 
cities | cases deaths 
Group of cities lee ing > 
1929 928 


FOREIGN AND INSULAR 
CANADA 


Provinces—Communicable diseases— Week ended February 16, 1929.— 
The Department of Pensions and National Health reports cases of 
certain communicable diseases from eight Provinces of Canada for 
the week ended February 16, 1929, as follows: 


Disease Nova | Mamt- | yatch- Alberta Coluss| Total 
runs- |Que n olum 
Scotia | “wick toba | ewan bia | 
Cosshoasgeal fever 2 1 3 
Letharg ic encephali 
Smallpo: 38 2 24 7 
Typhoid fever 5 57 1 67 


Quebec Province—Vital statistics—Comparative—Year 1928, and 
December, 1928.—Births, deaths, and marriages for the month of 
December, 1928, with the deaths from certain diseases for that 
month and the year 1928, compared with 1927 and 1926, are shown 
in the tables below. 


December, 1928 December, 1928—Continued 
Estimated population -.................. 2,650,400 | Deaths from—Continued. 
6, 315 Influenza 601 
Birth rate per 1,000 population.......... 28.1 Measles. 5 
Deaths. 3, 948 Pneumonia. 538 
Death rate per 1,000 population.......... 17.6 Poliomyelitis. 1 
Deaths under 1 year 845 Scarlet fever. 19 
Infant mortality rate. 133.8 Smallpox 2 
Deaths from: 4 
Cancer. 171 Tuberculosis (pulmonary) -.........-. 202 
Cerebrospinal meningitis............ 5 Tuberculosis (all other forms). ...... 43 
Diabetes- - 22 Typhoid fever. 23 
Diarrhea - . 79 Violence..... 70 
Diphtheria 74 Whooping cough.................... 13 


Heart disease. 


= = 
Live births. 83, 331 31.5 83, 064 31.9 82, 165 $2.1 
Marriages_. 19, 145 7.2 18, 551 7.1 17, 827 7.0 
Deathe wade 10200 110608 
Deaths year... 10, 10, 066 |.-.------- 
December only. 601 268. 1 77 34.8 58.8 
1,478 56.8 1,037 39.8 2,085 81.3 
broncho-pneumonia— 
Tuberculosis | (pulmonary)— 
December only. 202 89.7 197 89.0 204 93.7 
od 2, 346 90.1 2, 607 100.1} 2,699 105.3 


The deaths of infants under 1 year per 1,000 live births were: 
1928, 123.0; 1927, 129.3; 1926, 142.0. 
(620) 


1928 1927 1926 
| Per 1,000 Per 1,000 


621 
CZECHOSLOVAKIA 


Communicable diseases— November, December, 1928—During the 
months of November and December, 1928, communicable diseases 
were reported in Czechoslovakia as follows: 


Paratyphoid fever 
Puerperal fever. 
Scarlet fever. ... 
Trachoma. 


Typhoid fever. 


YUGOSLAVIA 


Communicable diseases—January, 1929——During the month of 
January, 1929, communicable diseases were reported from Yugoslavia 
as follows: 


‘erebros 

Diphtheria... 
Dysentery-. 
Glanders_ 


Disease 
ere: ccs 
131 1,923 136 
51 615 43 
Disease Cases | Deaths | Disease Cases | Deaths 

43 10 54 
11 9 Scarlet fever......................| 2,275 423 

1 1) Typhus 15 3 
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